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TITLE OF THE INVENTION 

METHOD AND APPARATUS FOR PROCESSING INFORMATION DATA AND 
MANAGEMENT INFORMATION THEREOF 

5 

BACKGROUND OF THE INVENTION 

!•••=• 
O 

if* Field of the Invention 

y [0001] The present invention relates to a method and 

CP 

103 apparatus for processing data, and more specifically to 

□ processing of management information of recording media. 

M 

M Description of the Related Art 

[0002] Hitherto, in disk media such as DVDs and CD-ROMs, 

ni 

disk identifications (IDs) may be written in first tracks 
15 thereof as information for identifying each disk. 

[0003] For such media on which disk IDs are written for 
identifying disks, the use of the disk IDs allows the 
identification of each of the disks. Storing a plurality of 
pieces of disk management information as a database in a PC 
20 (personal computer) or the like through the use of the disk 

IDs can achieve data management or the like of each disk. 
[0004] For example, in a CD-ROM database system, based on 
a PC, which is configured to store disk IDs and part of the 
content of the disks as the disk management information, 
25 when a disk with a disk ID that does not exist in the 
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database is inserted therein, the disk is identified as a 
disk to be read for the first time and is subjected to a 
processing in which the disk ID and the part of the content 
of the disk are added to the database as the disk management 
5 information. 

[0005] On the other hand, when a disk with a disk ID that 
JS exists in the database is inserted therein, then without 
!f:- reading the content of the disk, the content can be 
; = f identified to some extent from the disk management 
lb J information in the database. 
j=J [0006] In this manner, the use of disk IDs allows the 

H= identification of disks, thereby enabling quick retrieval of 
C3 information associated with each disk. 

[0007] However, in a writable disk medium such as a DVD- 
15 RAM or CD-RW, when the content of a disk is altered, such 
alternation cannot be identified using the disk ID alone. 
[0008] Specifically, in the example of the database 
mentioned above, if the content of a disk has been updated 
without the management of the database, the disk ID itself 
20 does not provide information indicating that the content of 

the disk has been updated. As a result, no determination 
can be made as to whether the content of the disk has been 
updated. 

[0009] Thus, to determine whether the content of a disk 
25 has been updated, all pieces of file information written on 



the disk need to be compared. However, this consumes a 
large amount of time, thereby losing the advantages offered 
by the use of disk IDs. 

[0010] In addition, when copying a disk, copying the disk 
5 content together with the disk ID of an original disk may 

la make it impossible to differentiate between the disk created 
q by the copying and the original disk. On the other hand, 
S] when copying with another disk ID added, there is also a 
J5 problem in that the contents of the created disk and the 
Iff original disk are identified as being different from each 

other even though the contents thereof are identical. 

SUMMARY OF THE INVENTION 

15 [0011] Accordingly, it is an object of the present 

invention to overcome the problems described above. 
[0012] Another object of the present invention is to 
allow a more detailed management of recording media. 
[0013] In order to achieve these objects, according to a 

20 first aspect of the present invention, there is provided a 
data processing apparatus including a data recording 
processing device for obtaining information data to be 
written on a first recording medium. Management information 
processing device generates recording medium management 

25 information concerning the recording medium. Recording 



medium management information includes initialization time- 
and-date information concerning the time and date of 
initialization of the recording medium, creation time-and- 
date information concerning the time and date of creation of 

5 the recording medium management information, and update 

time-and-date information concerning the time and date of 

y update of information data written on the recording medium. 

=F Writing device writes the information data and the recording 

ui medium management information onto the recording medium. 
1(0 [0014] Still another object of the present invention is 

□ to allow easy recognition as to copying of a recording 
medium or updating of the content thereof when they are 

Q performed . 

[0015] Further objects, features and advantages of the 
15 present invention will become apparent from the following 

description of the preferred embodiments with reference to 
the attached drawings. 



BRIEF DESCRIPTION OF THE DRAW IN GS 

20 

[0016] FIG. 1 is a block diagram showing a configuration 
of a read/write apparatus to which the present invention is 
applied. 

[0017] FIG. 2 is a block diagrcim showing another 
25 configuration of the read/write apparatus to which the 
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present invention is applied. 

[0018] FIG. 3 is a flow chart showing an operation of 
copying a disk. 

[0019] FIG. 4 is a block diagram showing a configuration 
5 of a disk management system to which the present invention 

M is applied. 

O [0020] FIG. 5 is a flow chart showing processing of disk 

fU information upon the insertion of a disk. 

CP [0021] FIG. 6 shows disk information. 

10 [0022] FIG. 7 shows file management information. 

U DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] The present invention will be described below in 
15 conjunction with embodiments thereof. 

[0024] Referring now to FIG. 1, a configuration of a 
read/write apparatus 100 to which the present invention is 
applied is illustrated in a block diagram. 

[0025] In this embodiment, a DVD-RAM disk is used as a 
20 recording medium, and the read/write apparatus 100 shown in 
FIG. 1 can read, append, delete, and update files, and can 
initialize the recording medium. 

[0026] Upon receipt of a file read request output from 
external equipment E, or upon receipt of a file delete 
25 request output from the external equipment E, the read/write 
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apparatus 100 reads or deletes corresponding files, 
respectively. The file read request and the file delete 
request each contain information, such as a file name and 
file path, for identifying a file.. The read/write apparatus 

5 100 also initializes the recording medium in response to an 
input of recording medium initialization request from the 

jf external device E. 

[0027] A description will now be made of a process of 
reading data written on a DVD-RAM disk D. In this 
1# embodiment, the disk D is accommodated in a DVD-ROM 

O cartridge and is loaded and ejected through a slot (not 

M shown) of the read/write apparatus 100. 

□ [0028] Upon input of the file data read request to an 

ru 

input/output interface 101 from the external equipment E 
15 such as a PC, the file data read request is transmitted to a 
data input processor 103. The file data read request 
contains information, such as a file name and file path, for 
identifying a file. 

[0029] In accordance with the file data read request, the 
20 data input processor 103 outputs to a data output processor 

111 a read command for reading the file data requested. 
[0030] Upon receipt of the file data read command, the 
data output processor 111 uses a read processor 109 to read 
the file data requested. The read processor 109 controls a 
25 disk controller 107 to read the requested file data from the 



disk D, and transmits the read file data to the data output 
processor 111. 

[0031] The disk controller 107 has a known optical laser 
pickup and a disk drive mechanism, and writes and reads data 
5 to and from the disk D. 

to. [0032] Upon receipt of the file data from the read 
p processor 109, the data output processor 111 outputs the 

file data to the external equipment E through the 
m input/output interface 101. Disk management information 
iff described hereinafter can also be read from the disk D in a 
rf similar process to that described above, and can be output 
I"! to the external device E. 

[0033] The process of writing data to the disk D will now 

be described. 

15 [0034] Upon input of file data to the input/output 

interface 101 from the external device E, the input/output 
interface 101 outputs the file data to the data input 
processor 103. The data input processor 103 then outputs 
the input file data to a write processor 105, and also 

20 outputs to a management information generator 113 a command 
for updating disk management information associated, with 
writing of the file data. 

[0035] Upon receipt of the file data, the write processor 
105 outputs the file data to the disk controller 107 and 
25 gives an instruction to the disk controller 107 to write the 



file data onto the disk D. When the file data input into 
the write processor 105 is to update a file data already 
written on the disk D, the write processor 105 outputs to 
the disk controller 107 the file data to be updated, and 
5 gives a instruction for updating the file data on the disk D. 

[0036] On the other hand, upon receipt of the command for 
Jj updating the disk management information from the data input 
J processor 103, the management information generator 113 also 
;ij receives the disk management information written on the disk 
lW D through the read processor 109, and stores the disk 

management information in a built-in memory in the 
N= management information generator 113. In this embodiment, 
O the disk management information includes content 

identification information which is unique to each disk, 
15 initialization time-and-date (hereinafter referred to as 

"TOD") information which indicates time and date of 
initialization of the disk D, creation TOD information which 
indicates time and date of creation of the disk management 
information, and update TOD information which indicates time 
20 and date of update of the content of the file data written 
on the disk D. It should be noted that the term "TOD" is 
referred to as "time-and-date". The disk management 
information is written in a specific recording area of the 
disk D, for example, in a predetermined track adjacent to 
25 the innermost periphery of the disk D. 



[0037] The management information generator 113 obtains 
current time and date information from a TOD information 
generator 117 to alter the update TOD information within the 
disk management information to the current time and date 
5 information. The time and date information and the content 

L ^ identification information will now be described. 
!r [0038] The read/write apparatus 100 according to this 

=5= embodiment includes an internal clock 119. The internal 
=Jf clock 119 outputs information indicating current time and 
1(P date to an identification information generator 115 and the 
Q TOD information generator 117. The internal clock 119 can 
output time information in units of one thousandth of a 

p* 

C3 second. 

H I 

[0039] The identification information generator 115 uses 
15 the time and date information transmitted from the internal 
clock 119 and an ID, a random number and the like which are 
unique to the read/write apparatus 100, so as to create the 
content identification information that is unique data. As 
a method of creating such identification information, GUID 
20 (Global Unique ID) is commonly known. An ID unique to a 

disk can be obtained in such a manner that the management 
information generator 113 receives a disk ID, written in a 
predetermined recording area of the disk D, through the read 
processor 109 and outputs the disk ID to the Identification 
25 information generator 115. The TOD information generator 
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117 obtains the information indicating time and date from 
the internal clock 119 to create current time and date 
information. The time and date information of this 
embodiment includes information of the year, month, date, 
hour, minute, and second. 

[0040] After updating the update TOD information in this 
manner, the management information generator 113 reads the 
disk management information from the internal memory and 
outputs the disk management information to the write 
processor 105. Upon receipt of the disk management 
information, the write processor 105 outputs the disk 
management information to the disk controller 107 at an 
appropriate timing, for example, at a timing when file data 
is not being written to the disk I), thereby writing the disk 
management information to the disk D. 

[0041] In this embodiment, through such processing, file 
data is written and the disk management information is 
updated in association with writing of the file data. 
[0042] A process of deleting data written on the disk D 
will now be described. 

[0043] Upon receipt of a delete request for deleting file 
data written on the disk from the external equipment E, the 
input/output interface 101 outputs the file date delete 
request to the data input processor 103. The file data 
delete request includes information, such as a file name. 
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file path, for identifying a file. In response to the file 
data delete request, the data input processor 103 outputs a 
file data delete command to the write processor 105 and also 
outputs an update command for updating the disk management 
5 information associated with deleting of the file data. 
M, [0044] The write processor 105 outputs a control signal 
O to the disk controller 107, in accordance with the file data 
py delete command, to delete the requested file data from the 
jjS disk D. 

l|f [0045] On the other hand, upon receipt of the update 
ff command, the management information generator 113 uses the 
l2 read processor 109 to read the disk management information 

b; from the disk D and then receives and stores the disk 

management information in the internal memory. The 
15 management information generator 113 receives current time 

and date information from the TOD information generator 117 
to update the update TOD information within the disk 
management information stored in the internal memory to the 
current time and date information. Upon updating the update 
20 TOD information, the management information generator 113 
outputs the disk management information to the write 
processor 105. 

[0046] Upon receipt of the disk management information, 
the write processor 105 outputs the disk management 
25 information at an appropriate timing to the disk controller 
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107, thereby writing the disk management information onto 
the disk D. 

[0047] A process of initializing the disk D will now be 
described. 

5 [0048] Upon receipt of an initialization request for 

initializing the disk D from the esxternal equipment E, the 
O input/output interface 101 outputs the disk initialization 
=C request to the data input processor 103. Upon receipt of 

ru 

y the disk initialization request, the data input processor 

□1 

1® 103 outputs an initialization command to the write processor 
Q 105, and also outputs a management information 

il 

y initialization command associated with initialization of the 

Q disk D to the management information generator 113. 
Hy [0049] Upon receipt of the initialization command, the 

15 write processor 105 controls the disk controller 107 to 
delete all the file data written on the disk D. 
[0050] On the other hand, upon receipt of the management 
information initialization command from the data input 
processor 103, the management information generator 113 
20 receives the content identification information generated by 

the identification information generator 115 and obtains the 
current time and date information from the TOD information 
generator 117. 

[0051] The management information generator 113 uses the 
25 internal memory to set values of the initialization TOD 
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information, creation TOD information, and update TOD 
information, which are contained in the disk management 
information, to a value indicating the time and date 
information obtained from the TOD information generator 117. 
5 The management information generator 113 also sets a value 

M of the content identification information within the disk 
Q management information to a value of the identification 
information input from the identification information 

U 

||1 generator 115. 
10 [0052] The management information generator 113 generates 

\j. the disk management information in such a manner and then 
L=, outputs the disk management information to the write 
processor 105. 

[0053] Upon receipt of the disk management information, 
15 the write processor 105 outputs the disk management 

information to the disk controller 107, thereby writing the 
disk management information in a cjiven recording area of the 
disk D. 

[0054] Thus, in this embodiment, the disk management 
20 information written onto the disk D includes content 

identification information which is unique to the disk D, 
initialization TOD information which indicates time and date 
of initialization of the disk D, creation TOD information 
which indicates time and date of creation of the disk 
25 management information onto the disk D, and update TOD 



- 14 - 



information which indicates time and date of update of the 
content of the file data written on the disk D. 
[0055] The creation TOD information and the update TOD 
information are automatically altered when file data is 
5 written, updated, or deleted on a disk. 

[0056] Thus, even if the content of a disk is updated 
O without the management of the read/write apparatus 100 of 
4= the present invention, it is possible to check the content 

ru 

bj of the updated disk, using only the disk management 
^■ftj information, without thoroughly checking data written on the 
p disk. This allows for a quicker check of the content of the 
H disk. 

h [0057] In this embodiment, the disk management 

^ information is read from the disk D each time file data is 

15 recorded, updated, or deleted on the disk D, but the present 
invention is not limited thereto. For example, at the time 
of insertion of the disk D, the disk file information may be 
read and stored in the internal memory within the management 
information generator 113. In such a case, subsequent to 

20 the storing of the disk file information in the memory, the 

disk management information is processed and altered within 
the memory and the resulting disk management information is 
written on the disk D at an appropriate timing, for example, 
at a timing when the disk D is not being accessed for a 

25 predetermined time, or at a timing when the disk is ejected 
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or when the power supply for the apparatus is turned OFF. 
[0058] A second embodiment of the present invention will 
be described below. 

[0059] Referring to FIG. 2, a configuration of a 
5 read/write apparatus 200 to which the present invention is 

M applied is illustrated. The read/write apparatus 200 shown 
g in FIG. 2 uses DVD-RAM disks as recording media as in the 
J read/write apparatus 100 shown in FIG. 1. The read/write 
apparatus 200 utilizes the disk management information 
10= including content identification information which is unique 
j=f to each disk, initialization TOD information which indicates 
f E time and date of initialization of the disk D, creation TOD 
□ information which indicates time and date of creation of the 

fy- 

disk management information onto the disk D, and update TOD 
15 information which indicates time and date of update of the 

content of the file data written on the disk D. The 
read/write apparatus 200 shown in FIG. 2 has two slots for 
insertion of disk cartridges , and has a function allowing 
file data on one disk Dl to be copied onto the other disk D2. 
20 [0060] The operation of copying of the read/write 

apparatus 200 shown in FIG. 2 will now be described with 
reference to a flow chart in FIG. 3. 

[0061] FIG. 3 is a flow chart illustrating a process of 
copying a disk, in which the entire content of disk Dl shown 
25 in FIG. 2 is copied onto disk D2 . 
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[0062] Upon a user operating an operation unit 205 shown 
in FIG. 2 to give an instruction for copying disk Dl, the 
process shown in FIG. 3 starts. 

[0063] That is, upon the user operation of the operation 
5 unit 205 for copying, the operation unit 205 outputs to a 

copy management processor 207 a control signal representing 
CD a copy execution command. In response, the copy management 
j= processor 207 outputs a control signal to a write processor 

ru 

hj 211 to erase all files written on a target disk, i.e., disk 

s 

lQi D2 in this embodiment (step S301). 

q [0064] Upon receipt of the control signal for deleting 

u the files, the write processor 211 controls a disk 

pj controller 209 to delete all the file data written on disk 

PI 

E = D2. A disk controller 201 and the disk controller 209 in 
15 this embodiment also have known optical pickups and disk 

drive mechanisms, respectively. Upon completion of the 
process of deleting the files, the write processor 211 
outputs a notification indicating the completion thereof to 
the copy management processor 207. 
20 [0065] Upon receipt of the notification of the file 

delete process, the copy management processor 207 outputs to 
a read processor 203 a control signal representing a read 
command to obtain file list information written on the 
source disk Dl (step S303). Disk Dl of this embodiment 
25 includes, in addition to the disk management information. 
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the content of file data written on disk Dl, such as time 
and date of creation and update of each file, and further 
includes, if the file data is image data, file list 
information containing index images representing respective 
5 files. 

[0066] Upon receipt of the read command from the copy 
O management processor 207, the read processor 203 controls 
=F the disk controller 201 to read the file list information of 
W disk Dl and outputs the file list information to the copy 
103 management processor 207. 
C2 [0067] Upon receipt of the file list information from the 
H read processor 203, the copy management processor 207 stores 
O the file list information in an internal memory and uses the 
file list information to copy the file data of disk Dl onto 
15 disk D2. Specifically, a determination is made first as to 

whether all the files are copied or not (step S305) , and, 
when all the files are not copied, an instruction is given 
to the read processor 203 to read the files piece by piece 
from disk Dl (step S307). In this case, files to be copied 
20 are designated in the order of file list information such 

that no file is copied more than once. 

[0068] The copy management processor 207 outputs to the 
write processor 211 the file data that has been read from 
disk Dl and a control signal for recording the file data 
25 (step S309). The write processor 211 controls the disk 



- 18 - 



controller 209 to write the file data, which is output from 
the copy management processor 207, onto disk D2. Upon the 
completion of a single piece of the file data being written 
onto disk D2, the write processor 211 also outputs a 
5 notification of the completion to the copy management 

processor 207. 

q [0069] Upon receipt of the notification indicating that 

.,E 

ris the copying of a single file is completed, the copy 

hi 

S management processor 207 controls a display unit 21.3 to 
15° display the progress of the copying from disk Dl to disk D2 
H (step S311) . 

J* [0070] In this manner, all the files are copied by 
y repeating the process from step S305 to step S311 in the 
order of the file list information in the number of the 
15 files. 

[0071] When the copying of all the files is completed in 
step S305, the copy management processor 207 outputs to the 
read processor 203 a control signeil for reading the disk 
management information written on the source disk Dl (step 
20 S313). In response to the control signal, the read 

processor 203 controls the disk controller 201 to read the 
disk management information from disk Dl and outputs the 
disk management information to the copy management processor 
207. 

25 [0072] Upon receipt of the disk management information 
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from the read processor 203, the copy management processor 
207 transmits the disk management information to a 
management information update unit 219. 

[0073] Upon receipt of the disk management information, 
5 the management information update unit 219 outputs to a TOD 

information generator 217 a control signal for outputting 
p current time and date information (step S315). In response 

fy to the control signal from the management information update 

LJ 

S= unit 219, the TOD information generator 217 receives, in the 
iff same manner as in the first embodiment, the current time and 
jr date information from an internal clock 215, creates time 
f = and date information, and outputs the time and date 
U information to the management information update unit 219. 
[0074] Upon receipt of the current time and date 
15 information, the management information update unit 219 sets 

the creation TOD information within the copy management 
information of disk Dl to the current time and date 
information. Prior to the initialization process of step 
S301, the copy management processor 207 reads the disk 
20 management information written on disk D2 , and then outputs 

the disk management information to the management 
information update unit 219. The management information 
update unit 219 alters the content identification 
information within the disk management information of disk 
25 Dl to the content identification information that has been 
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read from disk D2 . The other information, i.e., the 
initialization TOD information and the update TOD 
information from disk Dl, are kept: unchanged and used as-is. 
[0075] The management information update unit 219 updates 
5 the disk management information in such a manner and 

transmits the disk management information to the copy 
O management processor 207. The copy management processor 207 
=p outputs to the write processor 211 the disk management 
y information, which has been updated by the management 
1CB information update unit 219, and a control signal for 
p writing the disk management information to disk D2 (step 
U S317). The write processor 211 controls the disk controller 
q 209 to write the updated disk management information in a 
:y given area of the target disk D2 . 
15 [0076] In this manner, when copying a disk, the 

read/write apparatus 200 according to this embodiment alters 
the creation TOD information and the update TOD information 
on the basis of the current time and date information, and 
uses the initialization TOD information and the content 
20 identification information, as is, which are written on a 

target disk. In addition, when initializing a disk, as 
described in the first embodiment, values of the 
initialization TOD information, creation TOD information, 
and update TOD information are set to a value of the current 
25 time and date information. 
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[0077] Thus, if a value of the initialization TOD 
information and a value of the creation TOD information of a 
disk are the same, the disk can be identified as an original, 
i.e., source disk. In contrast, if the values thereof are 
different from each other, the disk can be identified as a 
copy. 

[0078] It is therefore possible to provide more detailed 
disk management. 

[0079] While, in the configuration shown in FIG. 2, disk 
copying is implemented with a single apparatus, for example, 
a plurality of the apparatuses shown in FIG. 1 can be used 
to achieve a function similar to that of the apparatus shown 
in FIG. 2. 

[0080] A third embodiment of the present invention will 
now be described. 

[0081] FIG. 4 is a block diagram illustrating the 
configuration of a disk management system using the 
read/write apparatus 100 shown in FIG. 1. In FIG. 4, the 
reference numeral 100 denotes a read/write apparatus 100 
having the same configuration as in FIG. 1. The numeral 
400 denotes a management device, which is typically a PC, 
and controls the read/write apparatus 100 to manage a disk 
by using a HDD (Hard Disk Drive) 409. 

[0082] The management device 400, upon a user operation, 
controls the read/write apparatus 100 to record, read, or 



- 22 - 



delete file data. 

[0083] In the management device 400, the HDD 409 stores 
database for managing file data and disks. The database 
stores disk information corresponding to a plurality of 
5 disks that is placed in the read/write apparatus 100. When 

managing a plurality of disks, pieces of disk information 

O which corresponds to the number of disks to be managed are 

Q 

=p stored in the database. The disk information of a copy, 
hj i.e., a newly created disk, is stored in the database as 
10j different information from that of an original disk, 
rj [0084] The disk information includes all pieces of file 
L management information written on each disk, in addition to 
^ the disk management information described above. As shown 
-=y in FIG 5 ; one piece of file management information is 
15 generated for each file. Thus, when a plurality of files is 

written on a single disk, pieces of file management 
information which correspond to the number of the files 
written on the disk are generated.. As shown in FIG. 6, the 
disk management information and file management information 
20 for the same disk are associated with each other and stored 

on the HDD 409. 

[0085] As shown in FIG. 7, the file management 
information contains a file type, file name, file path, file 
size, and time and date information. When the file data is, 
25 especially, still picture data, the file management 
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information may further include reduced images for the image 
data as thumbnails. In addition, when the file data is 
motion picture data, the file management information may 
further include playback time of the motion picture and of 
5 any thumbnail images each generated from the image data of 
M one frame at the head. When the file data is audio data, 
q the file management information also includes time 
ry information of the audio data. Naturally, the file 
m management information may contain other types of file 
10 management information. 

2 [0086] In the system shown in FIG. 4, the input/output 

Li 

interface 101 of the read/write apparatus 100 and an 
r input /output interface 401 of the management device 400 can 
send and receive data to and from each other through a 
15 communication line L capable of transmitting digital data. 

The input/output interface 101 and the input/output 
interface 401 may employ serial bus interfaces compatible 
with, for example, the IEEE 1394. 

[0087] The operation of the disk management system thus 

20 configured will be described below. 

[0088] First, a description will be made to the operation 
after the disk D is inserted into the read/write apparatus 
100. Referring to FIG. 5, the operation of the management 
device 400 after the disk D is inserted in the read/write 

25 device 100 is shown in a flow chart. 



[0089] Upon insertion of the disk D into the read/write 
apparatus 100, a sensor (not shown) within the read/write 
apparatus 100 detects the insertion of the disk D, and the 
input/output interface 101 outputs a notification indicating 
5 the insertion thereof to the input/output interface 401 of 
y. the management device 400. The input/output interface 401 

then outputs a detection signal indicating the detection of 
=H the disk D to a database management unit 405 through a data 
zi input processor 403. 
10 3 [0090] The database management unit 405 receives the 

detection signal and outputs to the data input processor 403 
H= a control signal for reading the content identification 
O information and the creation TOD Information from the disk 
management information of the disk D (step S501). 
15 [0091] Upon receipt of the read command for the content 

identification information and the creation TOD information 
from the database management unit 405, the data input 
processor 403 outputs a control signal indicating the read 
command to the read/write apparatus 100 through the 
20 input/output interface 401. The input/output interface 101 

of the read/write apparatus 100 then receives the control 
signal and outputs the control signal to the data input 
processor 103 as described above. The data input processor 
103 outputs to the data output processor 111 a read command 
25 for reading the disk management information from the disk D. 
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Upon receipt of the read command, the data output processor 
111 controls the disk controller 107 through the read 
processor 109 to read the disk management information from 
the disk D, so that the disk management information is 
5 output to the data output processor 111. The data output 

processor 111 extracts the content identification 
O information and the creation TOD information from the disk 

=p. management information and outputs the extracted information 
LjJ to the input/output interface 101.. The input/output 

im interface 101 then outputs the content management 
O information and creation TOD information to the input /output 
U interface 401 of the management device 400. 

[0092] The input /output interface 401 outputs the content 
identification information and creation TOD information, 
15 which were received from the read/write apparatus 100, to 

the database management unit 405 through the data input 
processor 403. Upon receipt of the content identification 
information and creation TOD information of the disk D, the 
database management unit 405 stores the information in an 
20 internal memory. In addition, to check whether the. content 
identification information and creation TOD information have 
been already registered in the database, the database 
management unit 405 also outputs a control signal to a 
database reading unit 411 to read all pieces of disk 
25 management information in the database stored in the HDD 409. 
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[0093] The database reading unit 411 reads the disk 
management information out of all the pieces of the disk 
information in the database stored in the HDD 409 in 
accordance with the control signal from the database 
5 management unit 405, and outputs the read information to the 

database management unit 405. 
]d [0094] Upon receipt of all the pieces of the disk 

f: management information from the database, the database 
W management unit 405 stores the information in the internal 
ltP memory. The database management unit 405 then compares all 

□ the pieces of the disk management information read from the 
r= HDD 409 with the content identification information and the 

□ creation TOD information obtained from the disk D through 
the data input processor 403, to thereby detect disk 

15 information having the same content identification 

information and creation TOD information as those of the 
disk D from the disk management information read from the 
HDD 409 (Step S503) . 

[0095] In this case, the reason why not only the content 
20 identification information but also the creation TOD 

information is compared is to register the copy as a 
different disk from the original disk. If no need exists 
for distinguishing the copy from the original, the 
comparison may be made using only the content identification 
25 information. 
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[0096] When the result of the comparison shows no match, 
the database management unit 405 identifies the disk D 
inserted into the read/write apparatus 100 as a disk read 
for the first time and registers new disk information into 
5 the database. 

ul [0097] When the comparison shows that there is disk 
S information having the same content identification data and 
JT| creation TOD information as those of the disk D, the 
1 database management unit 405 identifies the disk D as a disk 
10 that has been read at least once, and further identifies 

J ; whether the disk D has been updated since it was read in the 

f~ past . 

hi 

O [0098] When the database management unit 405 identifies 

that the disk D has been updated since it was read in the 
15 past, the database management unit 405 creates new disk 

information to add the disk information of the disk D into 
the database. 

[0099] First, the database management unit 405 outputs, 
to the read/write apparatus 100 through the data input 

20 processor 403 and the input/output interface 401, a control 

signal for requesting the transmission of the disk 
management information of the disk D. In response to the 
control signal from the input/output interface 401, the 
read/write apparatus 100 reads the disk management 

25 information from the disk D, as described above, and 
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transmits the disk management information to the management 
device 400 through the input/output interface 101. 
[0100] Subsequently, the database management unit 405 
outputs a control signal for sequentially transmitting the 
file data of each file written on the disk D, through the 
data input processor 403 and the input/output interface 401. 
In response to the control signal for requesting the 
transmission of the file data, as described above, the 
read/write apparatus 100 reads data of each file from the 
disk D, and transmits the data to the management device 400 
through the input/output interface 101. 

[0101] The database management unit 405 detects the file 
type file name, file path, file size, and time and date 
information, on the basis of each file data transmitted 
through the input /output interface 401 and the data input 
processor 403, and creates the file management information 
in accordance with the detected information. 
[0102] In particular, when the file is a still picture 
file containing still picture data and/or the file is a 
motion picture file containing motion picture data,, the 
database management unit 405 creates a thumbnail from the 
input image data. When a thumbnail is contained in the 
image file itself, the thumbnail is extracted from the file. 
When no thumbnail is contained in the image file, no 
thumbnail is available for use as the file management 
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information. However, a thumbnail, may naturally be created 
from a corresponding image file using any appropriate means. 
[0103] When the file is a motion picture file and/or an 
audio file, playback time information is detected. When the 
5 playback time information is contained in the file itself, 

the playback time information is esxtracted therefrom. When 
y no playback time information is contained in the file, no 
f z playback time information is available. However, playback 
W time information may naturally be calculated from a 
lip corresponding file using some kind of means. 
O [0104] The database management unit 405 generates the 

M file management information for each of all the files 

Li 

□ written on the disk D, and generates the disk management 

ry 

information including the file management information for 
15 all the files to be written on the single disk D and the 
disk management information (step S513). 
[0105] After completing the creation of the disk 
information for the disk D, the database management: unit 405 
outputs the disk information to a database recording unit 
20 407. Upon receipt of the disk information from the database 

management unit 405, the database recording unit 407 appends 
and registers the new disk information into the database of 
the HDD 409 (step S515). 

[0106] On the other hand, when the database management 
25 unit 405 determines that the disk D has been read at least 
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once, the database management unit 405 outputs, to the 
read/write apparatus 100 through the data input processor 
403 and the input/output interface 401, a control signal for 
transmitting the update TOD information within the disk 

5 management information from the disk D (step S505). 

[0107] Upon receipt of the transmission request, the 

jZ read/write apparatus 100 extracts the update TOD information 
from the disk management information read from the disk D, 

■ y as described above, and outputs the update TOD information 

yj 

lOj to the management device 400. 

[0108] Subsequently, the database management unit 405 

M receives the update TOD information thus transmitted through 

M 

?= the input/output interface 401 and the data input processor 

o 

ry 403, and stores the update TOD information in the internal 
15 memory. As described above, of the disk management 

information in the database read from the HDD 409, the 
database management unit 405 compares the update TOD 
information of the disk management information, which has 
the same content identification information and creation TOD 
20 information as those from the disk D, with the update TOD 

information read from the disk D at this time, thereby 
determining whether both of the update TOD information are 
the same (step S507). 

[0109] When the result of the comparison shows that both 
25 of the update TOD information are the same, the inserted 
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disk D is identified as a disk whose content has not been 
updated, and a display unit 415 displays the information of 
the database (step S511) . 

[0110] When the comparison shows that both of the TOD 
5 information are different from each other, the content of 

the disk D is determined to have been altered, and the 
]Z database is then updated. 

% [0111] When the database management unit 405 determines 

4= 

!= that the content of the disk D has been updated, the 
lj§j database management unit 405 creates new disk information to 
; update the disk information of the database stored in the 

H HDD 409 (step S509). Since the creation of the disk 

M information is the same as that in the case of the insertion 

S3 

fU of new disk D, the description thereof will be omitted. 
15 [0112] Upon creating the disk information, the database 

management unit 405 outputs the disk information to the 
database recording unit 407. 

[0113] In response to the output of the disk information 
from the database management unit 405, the database 

20 recording unit 407 stores the disk information into the HDD 

409. Consequently, of the disk information stored in the 
HDD 409, disk information having values that respectively 
match those of the content identification information and 
the creation TOD information of the disk information output 

25 from the database management unit 405, is updated with the 
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disk information output from the database management unit 
405. 

[0114] Upon the completion of updating the database 
stored in the HDD 409, the database management unit 405 uses 

5 the database reading unit 411 to read the disk information 

corresponding to the disk D from the HDD 409. The database 

^ management unit 405 then outputs the read disk information 

y. to the display unit 415. 

nJ [0115] Upon receipt of the disk information from the 
IP database management unit 405, the display unit 415 displays 

s the disk management information and each management 

O 

M information of the disk information, for example, in the 
M form of a list. 

?y [0116] The process using the data thus stored in the HDD 

15 409 and the file data written on the disk D will now be 

described. 

[0117] In the management device 400, upon the user 
operating an operation unit 407, processing can be performed, 
such as displaying disk information or file data stored in 

20 the HDD 409, deleting a file stored in the disk D by 

designating the file, appending file data stored in the HDD 
409 to the disk D, storing the file data written on the disk 
D into the HDD 409 by designating the file data. In this 
case, the content of the disk D and the content of data of 

25 the HDD 409 can be displayed to the user through the display 
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unit 415. 

[0118] Thus, the user can check the file management 

information of the disk D displayed on the display unit 415 

to designate a file to be deleted from the disk D or a file 
5 to be stored into the HDD 409, thereby allowing the file to 

be deleted or stored. When storing a file written on the 
□ disk D into the HDD 409, the user further designates a file 
=C path and file name indicating an ciddress where the file is 
bj stored to thereby executing the file storage. 
101 [0119] On the basis of file information, which is stored 
p in the HDD 409, displayed on the display unit 415, the user 

can designate a file stored in the HDD 409 to write the file 
q onto the disk D. 

[0120] In this embodiment, while the file management 
15 information stored in the HDD 409 is used as a method of 

designating a file written on the disk D, an alternate 

method may be used to designate the file. 

[0121] The process of displaying a file stored in the HDD 
409 will now be described. 

20 [0122] In response to the user operation of the operation 

unit 417 to give an instruction for displaying file 
information stored in the HDD 409, a file data operation 
unit 413 obtains file list information of files stored in 
the HDD 409. In this case, the management device 400 of 

25 this embodiment uses the file management information to 
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create the file list information and stores the file list 
information in the HDD 409. 

[0123] Subsequently, the file data operation unit 413 
outputs the file list information to the display unit 415. 

5 The display unit 415 displays the file list information 

output from the file data operation unit 413. 

M [0124] The process of deleting a file in the disk D will 

O now be described. 

fy [0125] In response to the user operation of the operation 

U 

101 unit 417 to designate the file management information of a 

file to be deleted, the file data operation unit 413 obtains 
the file management information of the designated file from 
the database of the HDD 409. 
T [0126] In accordance with the obtained file management 

15 information, the file data operation unit 413 outputs a file 

data delete request to a data output processor 419. The 
data output processor 419 transmits the received file data 
delete request to the read/write apparatus 100 through the 
input/output interface 401. 

20 [0127] Upon receipt of the file data delete request from 

the input /output interface 401, as described above, the 
read/write apparatus 100 deletes the designated file written 
on the disk D. 

[0128] Subsequently, the file data operation unit 413 
25 outputs a database update command to the database management 
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unit 405. Upon receipt of the database update command, the 
database management unit 405 updates the database stored in 
the HDD 409 to delete disk information concerning the 
deleted file. 

5 [0129] The process of storing file data of the disk D 

into the HDD 409 will now be described. 

[0130] Upon the user operating the operation unit 417 to 
store file data of the disk D into the HDD 409 by 
^ designating the file management information of the disk D 
lij and the file path and file name of a destination address, 
= the file data operation unit 413 obtains the file management 

H information of the designated file through the database 

M reading unit 411. 

fy [0131] In accordance with the file management information, 
15 the file data operation unit 413 outputs to the data input 

processor 403 a read command for reading the designated file. 
Upon receipt of the file read command from the data input 
processor 403, the data input processor 403 outputs the read 
command for the designated file delta to the read/write 
20 apparatus 100 through the input/output interface 401. As 
described above, the read/write apparatus 100 reads the 
designated file data from the disk D and outputs the file 
data to the management device 400 through the input/output 
interface 101. 

25 [0132] The input /output interface 401 outputs the file 
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data, output from the read/write apparatus 100, to the file 
data operation unit 413 through the data input processor 403. 
The file data operation unit 413 stores the file data, 
output from the data input processor 403, into the HDD 409 

5 using the designated file path and file name. 

[0133] The operation of appending a file stored in the 

q HDD onto the disk D will now be described. 

]S [0134] Upon the user operating the operation unit 417 to 
* designate a file stored in the HDD 409 for instructing the 
1^ file to be added to the disk D, the file data operation unit 
1. 413 reads the designated file from the HDD 409. The file 
data operation unit 413 then outputs the file to the data 
jf output processor 419. The data output processor 419 
HI transmits the file data to the read/write apparatus 100 
15 through the input/output interface 401. Upon receipt of the 

file data and an write instruction from the management 
device 400, as described above, the read/write apparatus 100 
writes the received file data onto the disk D. 
[0135] Subsequently, the file data operation unit 413 
20 outputs an update command for updating the database to the 
database management unit 405. In response to the update 
command, the database management unit 405 updates the 
database to alter the update TOD information and the file 
management information concerning the disk D. 
25 [0136] As described above, when a new disk is inserted in 
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the apparatus, the arrangement according to this embodiment 
can identify whether or not the disk has been read in the 
past, without reading all the files. 

[0137] This arrangement can also expedite the checking of 
5 an updated content of a disk without thoroughly checking the 

entire content of the disk, thereby allowing for simpler and 

faster disk management. 
4f [0138] While a description has been given in the above 
fy embodiments in the context of magnetic optical disks such as 
10j DVDs, likewise, the present invention is applicable to other 

recording media, including magnetic tapes, magnetic disks, 

p 

and semiconductor memory cards such as SD memory cards, and 
> multimedia cards . 

m [0139] While processing of information data, disk 
15 management information, and disk information has been 

implemented with the hardware configurations, the processing 
may also be accomplished with software configurations using 
a microcomputer. 

[0140] In such a case, the features of the embodiments 
20 described above are implemented with software program code. 

Such program codes, means for supplying the program codes to 
a computer, such as storage medium storing the program codes, 
and the like are covered by the present invention. Examples 
of applicable storage media for storing such program codes 
25 include floppy disks, hard disks, magnetic optical disks. 
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CD-ROMs, magnetic tapes, nonvolatile memory cards, and ROMs 
(Read Only Memories). 

[0141] In addition, the present invention covers not only 
the case in which the supplied program codes are executed by 
5 a computer to implement the features of the embodiments 

described above, but also the case in which the program 
□ codes are executed in cooperation with an OS (Operating 
p System) running in the computer or in cooperation with other 

m 

application software to implement the features illustrated 

SP 

lQk in the embodiments described above. 
n [0142] In addition, the present invention encompasses the 
[7 case in which the supplied program codes are stored in a 
\Z memory provided in an add- in board of a computer or an 
^ enhancement unit connected to a computer and then, on the 
15 basis of instructions of the program codes, a CPU provided 
in the add- inn board or enhancement unit performs the whole 
or part of the actual processing to achieve the features of 
the embodiments described above. 

[0143] While the present invention has been described 
20 with reference to what are presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. On 
the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within 
25 the spirit and scope of the appended claims. The scope of 
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the following claims is to be accorded the broadest 
interpretation so as to encompass all such modifications and 
equivalent structures and functions. 



